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FIELD OF THE INVENTION mjx 

. , « » n^DBCteae polyurethanB coating composition which ewnr 
The present invention relates to a two-pacKage poy 

at sites of application- 
BACKGROUND OF THE INVENTION 

. UJ i A - niafttic or other 

in an independent *an. At the co^nfl iob^.^ ^ lhe p amt c°m^rt '^<* 9 

, the auxiliary ccmocneni the nudun ' rnu* a two^mponent coa^ng, a j ^ 

o required number of cans w > reou* a s(ngte cani fte only m a single 

the resin with ** curtn 9 agent ^^^^ fre tn ,„ ne r beforehand and supply *e watef , 

be contemplated is to ™**J^X^£ 8ctiv ° h¥d :T SfS nS form of a 

can. However, polyiaocyanates not oniy ^ „ ^i.JTreBCtions and the 

alcohols and amines but dmafe* J ^Tincreases *e opportun.ty ^ff^^o" gelation, 

DOWlsocyanate in the total necesew > _h 
Sr supplied in an independent can. 

DISCLOSURE OF THE INVENTION ^ ^ ^ 

,s previously dtoMd- ■"■J-J JJ^ SJcan to prompt* J • ^ 

<a) a paint «3SS! ^SSSUA. «nmer at \%Z££^S£»* to 

K sa?sssa ares a, - — « - - ■* * 

DETAILED DESCBIPTION OF THE INVENTION 
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(HDD, 5ST m caimnOig P* 1 ™" 1 "* M JTS«ii™ BM «■ •» 



01 "d 



20: fl 9002 02 das 



9£2t7-£69-t7l6: *ej 



lN31bd QZXb 



K-9o:(sMiiui) Noiirona « mm mm , ooc8gzz:senq , H/MixjjoidSM • Ni mM wajseg] wd mu mm ivoAou « ran 3ovd 



70 



76 



20 



0 547 614 A2 

M M NCO concentre. The screen.no was P^rm* as 

1. Open stability ns>m . without c | 0 sura, 

The results are presented in Tables i. 8 and 3. 

2 Open-close cycle test . . . 

3, 60 ♦ C accelerated stability test ^ 

appearance and NCO content. 

The results are presumed In Tables 2 end 3. 

Table l 
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Open stability test 



3fl 



36 



Compound 



40 




HD1 biuret A 
HDI biuret B 
HDl adduct A 
HDI adduct B 
HOI trimer A 
HDI brimer B 
IPDI adduct A 
1PD1 trtmer 
HXDl adduct 
XD1 adduct 
TD1 adduct 

"o'no abnormality tor 1 month 
K Turbidity, precipitation or gelation 
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Table 2 



Stability 



3D 



35 



Compound |nCO Non-volatile 
(%) matter (%) 



HDI biuret A 
HO) biuret Q 
HOI adduct A 
HOI adduct B 
HDI turner A 
HDI trimer B 
IPDI adduct 
IPDI trimer 
HXDl adduct 
XOI adduct 
TDI adduct 





3^n-clo8e cycle I 60 • C Accelerated test 
teat 



Appearance 



NCO 
{%) 



Turbidity 
Turbidity 
Precipitation 

Precipitation 

Turbidity 
Turbidity 
Gelation 

No abnormality J 3.2 
Precipitation 
Precipitation 
Flocculation 



|Turbldity 
Turbidity 
Precipitation 
Precipitation 

Turbidity 
Turbidity 
Flocculation 
No abnormality 
Precipitation 
Precipitation 
Flocculation 



0.9 
03 
0.8 
0.6 

1.0 
1.0 

03 
2.9 
0.7 
0.7 
0.2 



Appearance INCOW 



Turbidity 
Turbidity 
precipitation 
Precipitation 

Turbidity 
Turbidity 
Flocculation 
No abnormality 
Precipitation 
Precipitation 
Flocculation 



0.9 
08 
0.9 
0.6 
1.0 
1.0 
0-9 
2.9 
0.7 
0.6 
0.1 



The results revealed that 
concentration levels was further 
Table 3- 



investigated by the same procedure as The resuns 



Table 3 



Stability 



Compound I NCO I Non-volatilej Opentest 



matter <%) 



40 



IPDI trimer 
IPDI trimer 
IPDI trimer 
IPDI trimer 
IPDI trimer 





No abnormality 
No abnormality 
No abnormality 
No abnormailty 
no abnormality 



3.2 
2.2 
1.2 
0.6 
0.1 



Open-close cycle tut I 60 ■ C Accelerate wt 



Appearance 



No abnormality 
No abnormality 
No abnormality 
No abnormality 
No abnormality 




"Appearance I NCO (%) 



No abnormality 
No abnormality 
No abnormality 
No abnormality 
No abnormality 



2.9 
1-9 
0.9 
0.5 
0.1 
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(CAB), etc ] and alfcyd resins. ,^M«Mnt, film-forming resin may, of course, be used a* 

( The paint component Including « a,d *^ agent, antifoam, uKra-vtoiet 

dissolved in a solvent and may oontt.ni ^^^^ Tan extender where necessa^. 
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"» Then ttw 1 — — - » — — * - " ""^ """" 

For purposes of the P'^.'^^Z^^t by £oM). esters (5-50% £ 
of pot more than 6% » '•^"^ulato ■ om independent ol the rwfl component wrucr i« w 

ssirs Tnasi'SsaQ ri » . rest «« 

Tte coating composition thus obtained » * " can D8 aUO wed to cure at atmosphenc 

temperature. Tho Performance of 8nd comparative examples are further illustrative 

component polyurethane ^'"""J*^ are by weight, 
of the invention. In the examples, all parts ana t* aw y 
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Production Example 1 
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Polyacrylate polyor 
Titanium dioxide 
Butyl acetate 
Xylene 
Total 



830 Parts 
250 Parts 
30 Parts 
00 Parts 
1000 Parts 



^TWrydlcAflOIPmaniifaolureU by Damlppon w 

chemicals, inc. 

i . 4(: n A artA of titanium dioxide and 90 
A rnayonnaise bottle * KM 100 par* o, ^^1?^^^ M»J agitated 
««t. of «viene. After addition of the same amount ol 8 lass *eaos than 10 U. After 

remove, of ft. *■» b ?^?SS« » ~ mp0n " n ' K 

added and the mixture ts stirred witn a uwpw u 

Production Example 2 ... i* 

, a ^ l<PftH bv Dainippon Ink and Chemtcals) is 

used in lieu ol polyacrylate polyor . me procBou 
component B. 
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500 Paris 
40 Parts 
SO Parts 
150 Parts 
100 Parte 
50 Parts 
110 Parts 

1000 Parts 



i 



Polyaerylate polyor 3 
Nitrocellulose* 4 
Dtbutyl phthalate 
Titanium dioxide 
Ethyl acetate 
Toluene 
Xylene 

Total 

Itote -3 Acrydic* A-817. manvfart"^ by Dainlppon Ink and 

SSrS^CMutaM BS,« «... nW-cWd by Daicd 

Chemical Indust ries, Ud. _ 
stirred with the Oisper to give a paint component C. 



Production Example 4 
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*3 



Polyaarylate polyol 
Cellulose acetate butyrate 
Titanium dioxide 



*5 



630 Parts 
25 Parts 
260 Parts 



40 



45 



SO 



Butyl acetate 
xylene 
Total 
Mote *3 



30 Parts 
55 Parts 
1000 Parts 
Acrydic® A-817, manufactured by 
Dainippon Ink and chemicals- 



aote CAB® 551-02, manufactured by Eastman 

Chemical 
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- . .Jj— 650 Parte 

Alkyd resin* pafls 

Trtanium dioxide mparts 
Naphthenic acid meta soap" 0 Parts 
Octylic aoiC metal soap* 

x y |e ^ e 1000 Parts I 

Total | 1 

Not,- b»k.«i» ev 4006. manufactured by MHppon in* and 

SS^C*™* ^ »». manufactured by Tie Nippon 
^SfSSSSS ^!tn^<* * Tho Nippon Chemical 
industrial Co., Ltd. 



, < i«tal amourt of titanium «fio»dde is dispersed Jn a 

mixture of a portion of amya * ,u HW 
40 tormula to give a paint component E. 

Production Example 6 
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140 Parts 

80 Parts 
70 Parts 
210 Parts 
120 Parts 
160 Parts 
130 Parts 
90 Parts 
1000 Parts 



Alkyd resin* 11 
Nitrocellutosa* 4 
Titanium dioxide 
Calcium carbonate 
Talc 
Xylene 
Ethyl acetate 
MEK 

Total i •-- i 

Mown Beckosol* i WhL manufactured by Dalmppon ink 

RS1/2 sec manufactured by d— 
Chemical Industries, Ltd, _ 



. A « riiftnarsed in a mixture of a 

45 Production Example 7 



so 



HOI bi uret? \ 1 000 Parts , 

Note- Sumidur* N-75. mamrfact ^J^S^S* 
Urethane Co.. Ltd. (monovolatito matter 75%. NC<? contem 

ie.s*>) . 
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Production Example 8 
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Production Example 9 



Ethyl acetate 

M16K 

Xylene 

Methoxypropyl acetate 
Total 



200 Parts 
100 Parts 
650 Parts 
50 Parts 
1000 Parts 



20 



IPDl trirrtBr* 10 
Xylene 
Ethyl acetate 
I M1BK 
Total 



87 Parts 

eso Parts 
180 Parts 
83 Parts 
1000 Parts 



Sumidur© Z-115. manufactured by ^ tomo ^ r 
S^ars Ltd- [norwolatila matter 70%, NCO content 

11.5%] 



25 



3C 



T,e respectiv* ***** are taken and. as a * 
totn?Ue?*^^^ * QBn t A of the 

not more than 300 pp». To this mrt£ is ^^ ^esof this thinner were used after one-month 
invention. The NCO ^ent efA . g J2J^5r one-month storage in open condition, 
storage in closed condition at room temperature or m « 

production Examples 10 through 12 
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Example 10 



IPDI trimer** 0 
Xylene 
Ethyl acetate 

MlBK 
Total 

NCO content 
Designation 



174 Parts 
563 Parts 
180 Parts 
83 Parts 
1000 Parts 
2% 
B 



Example 11 


Example 12 | 


261 Parts 


391 Parts 


476 Parts 


346 Parts 


180 Parts 


180 Parts 


83 Parts 


83 Parts 


1000 Parte 


1000 Parts 


3% 


4.5% 


C 


D 



49 



Note* 1 " Sumiaurs m, ""■""'TX " ; H . «ti 
Ud. r^nuntatilft matter 70%. NCO content 1 1.S%1 



. nrneadure «f production Example is followed to give 
Except thai the above formulas are used, lhe procedure 
thinner-curing agents B, C and 0 of the invention. 
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I HOI biuret 15 

Xylene 
Ethyl acetate 
MI0K 

total 



60 Pans 

650 Parts 

180 Parts 
110 Parts 
1000 Parts 



10 



Note* 8umidur» N-75, manufactured by 8um ^ B ^ 
33wSS?ud. (monovolatilo r**ter 75%. NCO content 

16.5%) 



. » • wni hiunat and the mixture 18 u8ed ae a 

to the thinner dehydrated *- in e^pl* • « b,Uret 800 

,3 thinner-curing agent W. NCO content = 1,0%. 



Production Examples 14 through 16 
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Example 14 



HD1 biuret* 
Xylene 
Ethyl acetate 
MIBK 
Total 

MCO content 
Designation 



120 Parts 
590 Parte 
180 Parts 
110 Parts 
1000 Parts 

X 



Example 10 



180 Parts 
530 Ports 
160 Parts 
110 Parts 
1000 Parts 
3% 
Y 



Example 16 



270 Parts 
440 Parts 
180 Parts 
110 Parts 
1000 Parts 
4.5% 
Z 



Note* Sumidu* N-75. manured ^ 
tmonovolatHe matter 75%, NCO content 16.5%) . 



prepared. 

Example, 1 through 5 and Comparative Examples 1 through 5 

-«h «™«nnn to the formulas Indicated in Tables 4 through 8. The 
cortino compositions are prepared according to ^J*™ 
application viscosity (Ford Cup No. 4f* 1 "J J^S ^ spra y*oated with a lacquer primer- 
Polished and debased cold-rolled steel sheets (JiS G £ J 20 . c , 0 , 2 hourS . The sheets 

J£* (8tep Plaswf*. ^r^LT^ compoaittons o^ampies 

%. results are presented in Tab.es 4 through 8. 
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Table 4 



felting fo rmula (oarta 



20 



28 



Paint component A (Production 
Example 1) 

Thinner-curing agent c 
(Production Example nj 

Closed- stored 

Open- stored 

Thinner-curing agent V 
(Production Example 15) 

Closed- stored 

Open-stored 

Curing agent (Production Example 7) 
Thinner (Production Example 8) 



100 



80 



30 



fnm nation 

60° 'Gloss 
Appearance 

* 

3fi pencil hardness 

Solvent resistance 

weather resistance 
40 _— — — 



100 



30 




Cggparativ e Example 1 
A B C 



100 



100 



100 



80 



80 



IS 
6$ 



96 


94 


95 


84 


95 


o 


o 


o 


X 


o 


H 


H 


H 


2B 


2H 


O 


o 


o 


X 


o 
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o 


o 


X 


o 
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Table S 



Comparative Example 2 

C 




rrn 4-4»^ formula Mparts! 



100 



TO 



so 



T6 



20 



25 



30 



35 



yaint component D (Production 
Example 3) 

Thinner-curing agent A 
(production Exafliple 9) 

Closed-stored 
Open- stored 

Thinner-curing agent H 
(production Example 13) 

Closed-stored 
Open-stored 

curing agent (Promotion te*»pls " 
Thinner ( Production Sxatqple 8) 
tmIth evaluation 
60° Gloss 
Appearance 
Pencil hardnoss 
Solvent resistance 
Weather resistance 



100 



100 



100 



100 



B0 



80 



80 



5 

75 



90 


91 


SI 


14 


91 


o 


o 


o 


X 


o 


H 


H 


H 


B 


H 


o 


o 


o 


X 


O 


o 


o 


o 


X 


o 
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50 
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Table & 



15 



20 



85 




Comparative Example 3 
B C 



so 



33 



60 



mntirri f " rmula fo*rt 



Paint component D (Production 

Thinner-curing aqent B 
(Production Example 10) 

Closed-stored 

Open- stored 

thinner-curing agent x 
(Production Exantple 14) 

Closed-stored 

Open- stored 

Caring agent (Production Sample 7) 
Thinner (Production E***P le 8 > 



100 100 



Film evaluation 

60° Gloss 

Appearance 
Pencil hardness 
Solvent resistance 
Weather resistance 



60 



100 



60 



100 



60 



100 



8 
52 



93 


92 


93 


72 


93 


o 


o 


o 




o 


H 


K 


H 


& 


H 


o 


o 


o 


X 


o 


o 


0 


o 


X 


o 
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Table 7 



to 



16 



20 



rating f^mula fparts 



Paint component B (Production 
Example 2) 

Thinner-curing agent o 
{Production Example 12) 

Closed' stored 

open-stored 

Thinner-curing agent * 
(Production Example lb) 



Example 4 




Comparative Exam ple 4 
B C 



100 



100 



80 



80 



Closed-stored 
Open-stored 
2S Curing agent (Production fixample D " 
Thinner /Production Example 8) 



30 



35 



Film eva luation 

$0* Gloss 

Appearance 
Pencil hardness 
Solvent resistance 
Weather resistance 



100 



100 



100 



80 



80 



22 
58 



95 


95 


95 


85 


95 


o 


o 


o 


X 


o 


H 


H 


H 


2B 


2H 
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o 


o 


X 


o 


o 


o 


o 


X 


o 
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T5 



20 



£5 



30 



3b 



Tabid 8 



fating for *"" la { parts). 

Paint coniponent s ( production 
Example 5) 

thinner- curing agent c 
(Production £*asnple I 1 ) 

Closed" stored 

Open- stored 

Thinner-curing agent Y 
(production Example 15) 

Closed-stored 

Open-stored 

Thinner (Pr oduction Example 8) 
tfi lm evaluation 

60° Glosfi 
Appearance 
pencil hardness 
Solvent resistance 
Weather resistance 



Bxampl- S comparative Example 5^ 



B 



100 100 



30 



30 



67 88 

o o 

H » 

o o 

o o 



100 



30 



89 
o 

H 
o 



B 



100 



30 



100 



30 



72 84 

x o 

HB HB 

x * 

at X 



45 



40 Test Methods 

<*« The 80 • reactance was measured wim a mirror surface gloss meter. 
Appearance: Each testpleoe was visually '" S P««™- h formulati0 n of lumps. 
A used: 0 for no by the Japan Paint and 

Pencil nardness: This test wae earned out using a screen «» k» 
Uequar Testing Institute at 20 • C for 30 days. The criteria: o for no 

Solvent resistance: Each testpieoe was immwsou 

abnormality; x tor dissolution "JJJJJ te8 * ieoe was * h01 " 8 

Weather resistance: Using the Sunsnine we ^ e ' , 
so of expire and. then, evaluated for the **»™*« L^?2o 
X above tests were performed in accordance with J» K 5400. 

Example 6 and Comparative Example 6 

. Co*n 9 compositions ""^JS^S^ 

viscosity (Ford Cup No. 4) of the compositions Is ad^stec i to ^ compositions, respectively, and 
M sheets WIS a I are jjjjoijj^^ with . uremane metailic 

dried at 20 • C for 2 hours The sheets are then wet-»anaeo. urwu a 
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» r« Ltd > The thus-coated sheet* are fores-dried at 

s^ssssss; ~ ~ — - — " 

The results are shown In Table 9. 



5 



10 



20 



30 



Tatole 9 



35 



40 



raatino; fn^I* {parts! 

Paint coiaponent A (Production 

Example 1) 

Thinner-curing agent C 
(Production Sample 11) 

Closed-stored 

Open- stored 

Thinner-curing agent Y 
(Production Example 15) 

Closed-s fcorad 
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Film evaluation 

Adhesion (Scare) 

Inipact resistance 

Flexure resistance 

Humidity resistance 
Lifting resistance 
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^ criteria: o lor no abnormality; x for shrinking o« the film. 

15 



£3'd 



G0:17T 9003 03 das 



9£2t7-£69-t7t6:xej 



iN31bd 0ZXU 



EP 0 547 614 A2 

The above tests were performed in accordance with J1S K &40Q. 
Claims 

6 1. A two-package poiyurethane coating composition comprising f hirtn *r^..rirtri 

(a) a paint component comprising a hydroxyi-containing filrn-formina resin and (b) a thinners ing 
agent component comprising a solution of isophorone diisocyanate trlmer containing said trfmer in a 
concentration of not more than 5 porcant by weiQht as NCO in a sufficient amount Of an active 
hydrogan-froe organic solvent to Insure an appropriate application viscosity, each of said compO- 
1Q nents (a) and (b) being supplied in an independent can for mixing and application at a coating site. 

2. A coating composition according to claim 1 whorsin said component (b) has an NCO content Of not 
more than 3 percent by weight. 

,6 3. A coating composition wco^amg to cl*im i whsroln e»d hydK>xyl-fl«ifeairtmo Wm-fomung POCin IS 3 
polyacrylate polyol. 

4. A coating composition according to claim 1 wherein said nydroxyt-containing film-forming resin is an 
atkyd resin. 

5. A coating composition according to claim 1 wherein said hydroxyl-containing film-forming resin has 
been modified by nitrocellulose and/or cellulose acetate butyrate. 
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